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The following address was delivered by Whitworth
president Dr. Mark L. Koehler to a large group of public
school educators at their opening orientation
meeting for the school year 1967-68. With the quality
of Whitworth's teacher-education program
recognized byNeATE accreditation, it seems appropriate
that his message to public educators appear on
these pages.
My subject, Ed-Pro '67, is an obvious take-off on the
Canadian exhibition with a similar name, Expo '67. Ed-
Pro is made up of two words for our significant thinking
today: first, the word educator and second, the word pro-
fessional. It is important as you look forward to another
year that you have firmly fixed in your mind that you are
a professional and that you are an educator. Never in our
history has the position held so much social acceptance
and prestige as it does today.
First you are educators. In a sense that makes you the
new Moses to all of your students, for eaeh one of them
is the pliable person-to-be upon whom you will practice
your professional skill and hopefully educate or lead out
of them the very best, finest, most complete whole person
that God put there by His intention.
The word professional refers to the quality of your
preparation and your performance. The word profes-
sional also means that there is inherent in what you do
an ethical code and a moral standard. Traditionally,
through history, there are three learned professions, the-
ology, law, and medicine. To them I would now add the
fourth basic learned profession, education. So your high
calling is that of an educator, and we charge you to carry
it out with professional skill, performance, ethics, and style.
Admiral Rickover in American Education - A Na-
tional Failure, says, "Civilization has reached the point
where the new frontier now lies in the mind itself. Amcri-
cans must conquer knowledge as formerly they conquered
the wilderness." To this we would add the famous quo-
tation from H. G. Wells in which he said, "Human his-
tory becomes more and more a race between education
and catastrophe."
Anyone who delves into education in the United States
will discover a gigantic mosaic of uneven texture and
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quality, a mosaic that comprises the largest industry in
the country. In 1966 there were about 125 thousand sep-
arate educational institutions with more than 60 million
students and nearly 2 million teachers spending approxi-
mately 45 billion dollars annually. This is not counting
adult education classes and extension courses. In short,
one out of three persons in the United States, 60 million
out of 194million, was engaged directly in the educational
system. Out of this massive enterprise must come tomor-
row's business management, all of industry's employees,
all governmental workers, all consumers, in short, the very
shape and texture of American life. The above stated
dimensions of your profession are simply fantastic and will
only increase.
Beside the dimensions of the task, there is the nature
of it. Francis Keppel, former U.S. Commissioner of Edu-
cation, now chairman of General Learning Corporation,
writes in The Necessary Revolution of American Educa-
tion, "The first revolution in American education was a
revolution in quantity. Everyone was to be provided the
chance for an education of some sort. That revolution is
almost won in the schools and is on its way in higher edu-
ration. The second revolution is equality of opportunity.
That revolution is underway. The next turn of the wheel
must be a revolution in quality." Thus our reference and
our challenge to you to be professional.
There are considerations for anyone who would be a
professional educator in 1967. The most pervasive and
unexamined constant in American education is the teach-
er-pupil relationship. Robert Theobald says,·"Education
has not yet caught up with the fact that the educational
pattern of the past in which it was assumed that the old
know, and the young must learn, is no longer valid. We
are teaching young people to respect authority at a time
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when authority is no longer possible and when we ought
to be struggling together to understand the world in which
we live. We still say to them, listen and learn rather than~
strive with us."
Again, if we understand the sociologists correctly, in
the very near future, up to 90 percent of all people in the
United States will live in cities or megalopoli. Yet educa-
tion continues its strange school year, beginning in Sep-
tember and concluding in June with a three- month hiatus,
originally designed so that Johnny could help on the Iarm
during the important part of the harvest season. Here in
America this past summer we have experienced some long
hot days and short hot tempers. Every evidence is that
the majority of rioting and looting, though perhaps started
by adults, was carried out by teenagers from eleven years
up. Is it not possible that intelligent professional educa-
tors could bring about a change in the school year so that
these youngsters with nothing at all to do could continue
in school and that this would have some kind of thera-
peutic effect upon this problem?
GULLIVER'S FRAME
Another major consideration is methodology. Gilbert
Lorenz has said, "The methodology of education should
stress heuristic methods and students should be taught to
teach themselves cybernetics, heuristics, and zetetics." I
was interested in reading the following. "Some two hun-
dred years ago a strange contraption was described by
Gulliver in his travels. He found it at the grand academy
of Lagado and it was called a Frame. This contrivance,
as he described it, filled a very large room and was com-
posed of square bits of wood connected by slender wires.
On the faces of each piece of wood were pasted scraps of
paper on which were written 'all the words of their lan-
guage in their several moods, tenses, and declensions but
without any order.' Forty iron cranks were attached to it
and when they were turned, the wooden bits moved to
change the disposition of the words. Supervised by the
professor who invented it, forty students attended the
Frame six hours a day, turning cranks and stopping when-
ever three or four words fell in a sequence that made
sense. These were recorded and the cranking proceeded.
The professor, said Gulliver, intended to piece them to-
gether and out of these rich materials to give the world a
complete body of all arts and sciences. Gulliver claimed,
'The most ignorant person at a reasonable charge and with
a little bodily labor may write books in philosophy, poli-
tics, law, mathematics, and theology without the least as-
sistance from genius or study by using this contraption.'"
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Let me pose you a question: Are you afraid of the
computer? Basically, many of you are. You really feel
that the computer is going to replace the teacher. It is
absolutely and unequivocally not so. The computex:, like
the glass slides and the static-ridden phonograph r~cords
of fifty years ago, is no more than a classroom tool. You
are not outmoded. Did you know that a similar
cry was heard when textbooks were first introduced
into American schools during the nineteenth century?
The teacher's role may change but it will never be re-
placed. It is true that Marshall McLuhan, the modern
prophet of I'm' not sure what, has said, "The very first
casualty of the present day school system may well be the
whole business of teacher-led instruction as we now know
it." But he never says that the teacher will be eliminated.
Public schools prosper to the extent they merit the con-
fidence of the people. Can you be impartial, honest, pro-
fessional, courteous, a true confidant? Can you honor the
dignity of every person, above you, on a line with you,
below you? Can you be morally exemplary in all actions:
professional with pupils, colleagues, school board mem-
bers, the public and in all actions personal?
Never in history has the position of teacher been marc
respected than it is today. Whether or not it will continue
to be respected depends upon you. You hold an awesome
position in power~over-persons for it is quite true that you
can make or break a person's career and more important,
a person's life. The influence resultant from the conduct
of your position may well determine the quality and ade-
quacy of the next generation. Yes, you hold a position of
strategic importance on a high professional level in our
revolutionary society. You are a professional person and
you should behave like a professional person and you
should hold goals, principles, and thoughts that should
motivate professional persons. Professional people deal
in people-relationships. It does make a difference whether
you think upon your classes as "those nasty little so-and-sos
I have to put up with every day," or whether you look
upon them as potential leaders in human society.
EDUCATORS' INFLUENCE
You have a direct and an indirect influence upon the
entire life of America, not the least of which is in the field
of morality. To you as public servants, I cannot stress too
much the absolute necessity for high and honorable per·
sonal and professional ethics. You are scrutinized, looked
up to, down at, or whatever, but what you do can never
be separated from what you are. What you are tells us what
direction you are going and the direction you are going to
give to others. Society demands that any group which
claims the rights, privileges, and status of a profession
prove itself worthy. A professional society must demon-
strate the capacity and desire to regulate itself and the
ethical conduct of its members.
In the fourth century B.C. the Greek philosopher Di-
ogenes walked the Athens street in broad daylight with a
lantern lighted. Passers-by stopped to ask, "Why do you
carry a lighted lamp at midday?" He replied, "I am look-
ing for an honest man." By that striking symbolism he
focused the fact that honesty was fast becoming a rare
virtue even then. Ah, Diogenes, Diogenes, would you
were in America today. Our moral standards are on the
skids. Sex problems that once were reserved for late col-
lege years are now in junior high and in grade school and
so with liquor and drugs. Instead of people going to pot,
they now smoke it. I cannot emphasize this statement too
much, "as in all former generations in human history,
youth follows the patterns set by the adults." This is a tru-
ism that has been proven in every generation and this one is
absolutely no exception though almost every parent would
like to assume that it is. National corruption is but the
sum total of individual corruption. Crime is rampant to
turn our streets into jungles of terror and fear. Every
three minutes a brutal crime of violence, murder, force-
able rape, or assault to kill, is commited.
And now the land of the uninvolved! A crowd jeers a
young potential suicide victim as they yell at him, "chick-
en, chicken, chicken." A crowd of honorable American
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citizens watch while one of their fellow Americans is
slowly and methodically beaten to death. Then they shuf-
fle on. With just a few words and cries, a riot can erupt
and a long-standing bitter resentment against not possess-
ing things sends people into the streets looting for posses-
sions which, at most, can only bring a temporary consola-
tion. Companies conspire together and plead nole con-
tendere in court. Their lawyers plead, "These men have
done nothing wrong. It is the American way of life. Ev-
erybody is doing it." You can add to this list the new
crime statistics just out to shock Americans once more,
but I know what will happen to the list. We will express
our shock, then put it on the shelf, and we will continue
with business as usual or will we? I join with others to
sing and shout and pray, "God bless America," but God
will not bless us in some overnight erradication of evil. He
will bless America as He has always blessed any people
and in the same way that any people will ever be blessed,
only through people. Especially through strategically
placed professional people.
TOO LATE
Is it too late? I for one am not willing to give up yet.
If America goes down now it goes down too soon! I call
on you as you begin a new school year to put the right
kind of strong, forceful, honorable pro in your profession.
You are leaders, decision makers, influencers. A posthu-
mus letter from a corporal son in World War II went
something like this. "Don't feel sorry for me mother. I
have thirty-eight men under me. When I give an order,
they follow me and when I smile, a smile goes down the
line." I plead with you, do not think more of your pro-
fessional status than of your professional opportunity, but
never forget that you are professional educators. Give
your best to America and to the world by giving a new
direction that will lead to professional competence, to
moral and spiritual integrity, to renewed devotion to mag-
nificent ideals.
To do this you will need faith - big faith - faith in
your ideals, faith in your ability, faith in other people, and
above all faith in Almighty God. Only so can you be in-
wardly adequate for the outward pressures that you will
face as you set out to be educators, those who will lead out
of the corning generations, with professional skill, the very
best that God has put into them for the benefit and wel-
fare of mankind. Ed-Pro '67 - can you do it? Can you
get away with it? Can you pull it off with style? I for
one think you can and I pray God that you will. Profes-
sional Educator 1967-68, I salute you! •
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an asa
Control
Element
in Space
Systems
by Vernon L. Grose) '50
Currently vice president of Tustin Institute of Technology,
Santa Barbara, Vernon Grose received his B.S. in physics from
Whitworth in 1950. Soon he joined the physics staff
of the Boeing Company, later was director of reliability with
Litton Industries, was director 0/ ap plie d technology at
Northrop Ventura where he was associated with Projects
Mercury, Gemini and Appallo, and most recently Grose was
chief of reliability at the Rocket-dyne Division of
North American Aviation. He received a letter 0/ commendation
from the NASA Manned Spacecraft Center in 1965 for a
technical report for Gemini IV. He holds the M.S. degree in
aerospace management from the University of
Southern California where he is on the faculty. Grose read
the following paper last summer at Cape Kennedy
for a conference on reliability and maintainability.
Technology should be thinking of itself as an exten-
sion of man's basic capabilities (as long as man is to
design, build, and operate equipment resulting from
technology). Contrary to this, technology today is more
commonly thought to be a discrete and objective entity
apart from man. In fact, man is often viewed by tech-
nologists as an afterthought to fulfill the functions for
which equipment could not be economically designed
and produced.
In most terrestrial systems, man has been treated as
a simple amplifier or, at best, a servomechanism with
feedback control. This "human servomechanism" has
been recognized as having the classical control element
characteristics of an amplifier such as delay capability,
lead-lag compensation, and the ability to discriminate
true signal from a noise background.
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However, space systems require consideration of two
additional factors beyond those of terrestrial systems:
(a) efficiency with respect to weight, size, flexibility of
response, and multiplicity of function must be at least
one order of magnitude greater for space systems, and
(b) recent research in human engineering has delineated
at least five control characteristics in the human that are
not acknowledged in current man-machine models.
These two factors are interwoven, and they emphasize
the need to evaluate the role that man should play in
space systems.
SPACE SYSTEM CONTROL
What makes space systems a subject of separate con-
sideration with reference to the man-machine interface
is not just that they are very expensive and produced in
small quantities. Perhaps even more importantly, they
are built for very different reasons than the other com-
plex and expensive systems with which we are familiar,
e.g., specialized data computers or supersonic jet trans-
ports. At first glance, it might appear that the reason
they are not manufactured in large quantities is because
of prohibitive cost. This is only partially true. It is
more likely to be true because they are exploratory or
innovationary research tools!
One of the more significant shortcomings in the cur-
rent approach to space system development is in not
recognizing this innovationary aspect of all space sys-
tems to date. Thereby, production constraints which
have evolved from thirty years of high-rate production
of aircraft are imposed, and progress is inhibited.
Space systems today represent research vehicles-
and nothing beyond this. Obviously, they must be given
much more "applied" connotations, e.g., weather map-
ping, strategic reconnaissance, or communications, be-
cause the public is generally disinclined toward research.
In no way, however, can they be considered production
items. Because of their extreme cost and constantly re-
vised missions, they are and will continue to be built in
small quantities. This aspect presents everyone involved
in space system development with a new problem-
they must develop the proper appreciation of the domi-
nant role played by uncertainty.
Man happens to be far superior to any machine yet
conceived (including self-organizing mechanisms) when
he is faced with a controlling situation of an uncertain
character. This superiority needs to be exploited as
described later in this paper.
In addition to uncertainty as an overriding consider-
ation in space systems, another major space system factor
is related to the type of mission to be performed ~
earth orbital versus deep space (interplanetary). Actu-
ally, the latter encompasses the former since, as long as
consideration is limited to manned missions, it is as-
sumed th'at all space missions originate and terminate
on earth.
Project Apollo will involve, for the first time in the
free world, a spacecraft that contains enough sensors and
data processing capability to allow the crew to navigate
and control their spacecraft using only the "on board"
equipment. Thus, it can be postulated that, as deep
space missions evolve, assistance from earth-based capa-
bility will diminish in significance. Spacecraft will be
totally controlled, whether by man or machine, by "on
board" sensors.
UNITY OF INTELLIGENCE
Optimizing the role that man should playas a
control element in space systems is dependent on unified
intelligence. Arbitrary division of a space system into
major subsystems which are, in turn, further subdivided
often precludes the proper determination of man's role
as a controller.
In the recent past, it would seem that some of the
divisions which have been made could not have been
worse if the master planners had chosen to place a
launch vehicle into a giant pickle slicer, giving one slice
each to many contractors. As an example, the shape of
a vehicle may conceivably be as important a factor in
guidance as the decision between inertial and command
guidance. Yet this factor is never in the domain of the
guidance contractor.
Wiener has pointed out that man's nervous system
and the automatic machine are fundamentally alike in
that they are devices which make decisions on the basis
of decisions they have made in the past. In this function,
they display a unity of intelligence. This same unity of
intelligence is that required to properly allocate func-
tions and determine man's optimum role as a control
element.
THE MAN-MACHINE CONTROL
INTERFACE
The tasks which are now allotted to men in control
of vehicles are ever more critical and point up to the
need for analytic design procedures applicable to man-
machine systems, with particular attention focused upon
the interface between man and machine.
Frequently in the development of space systems, the
l\
Actual photo taken by Gemini VI astronauts of the Gemini VII
space vehicle during man's first space rendezvous.
man- machine interface is "defined by default." In other
words, system developers often assume that if only the
hardware subsystem can be made to operate (probably
in a highly favorable test environment), somehow hu-
man beings with the proper characteristics will be found
and "fitted into" the system. The line of demarcation
between men and equipment is thus accidentally drawn
rather than established by taking into full consideration
the advantages and disadvantages of both.
A grim reminder of a man- machine interface "drawn
by default" is the Apollo 204 tragedy wherein three astro-
nauts were lost. Although detailed reports by the vari-
ous investigatory bodies are not yet available, evidence
to date favors the position that man was "fitted into a
machine."
Acknowledging both 20/20 hindsight and the proba-
bility that analyses were conducted regarding vehicle
weight versus astronaut safety and physiology, the
gravamen is that the machine won out over man (on
two counts) rather than having the man-machine inter-
face drawn at the optimum tradeoff intersection.
First from a safety viewpoint, the fact that emer-
gency egress from the spacecraft was a gO-second opera-
tion requiring manual turning of ratchets plus inner
hatch removal and relocation jointly by two astronauts
indicates that intense, oxygen-fed fire was (a) ignored,
(b) overlooked, (c) considered impossible, or (d) con-
sidered survivable by the astronauts for at least gO sec-
onds.
Secondly, the physiological effects of breathing 100%
oxygen for 14 days in orbit (the time required for the
round trip to the moon) was an unknown at the time
the decision was made to conserve vehicle weight by
using a one-gas cabin atmosphere. (Following the
Gemini VII flight of 14 days,' there was medical evidence
that the 100% oxygen environment produced changes in
the red cell membrane in the blood.)
When considering the role of man as a controller,
evidence exists that both high. performance aircraft and
spacecraft development has spurred the growth of auto-
matic control to replace or displace human controllers.
This is a healthy condition for technology rather than a
threat to man's abilities. At the same time that advances
are made in technology, behavioral research continues
to expand the documented and demonstrated capabili-
ties of man. Thus, in seeking the optimum interface
between man and machine with regard to spacecraft
control, the designer is obliged to remain dynamic in
5
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his consideration and current in his knowledge of the
latest tradeoff criteria. f
HUMAN CONTROL
CHARACTERISTICS
To intelligently arrive at the optimum control func-
tion that man should perform, we should first under-
guidance, control arid stabilization of a space vehicle.
stand the part that control plays in a space system.
Figure 1 depicts the functional interrelationship between
POSITION
'"VELOCITY
Fig. I - Guidance, control and stabilization of a vehicle
Note that all three functions allow the use of man, ma-
chine, or a combination of both. This diagram is typical
of early conceptional thinking which occurs during sys-
tem development. However, as the system design pro-
gresses, data are generated in specialized human engi-
neering experiments which are slanted toward the type
of control problems anticipated.
A recent typical experiment involved the determina-
tion of the best method for situations similar to main-
taining control of an inverted pendulum. The pendu-
lum, not unlike a broom being balanced sweeper end up
in the palm of the hand, had four small supporting
feelers projecting downward from near the end of the
rod. This then appeared to the subject being tested as
five tactile sensors (the four feelers plus the end of the
rod), and as the rod began to fall in any direction, the
small feeler on that side would press harder into the
hand. The experiment was designed to compare three
cases of motion cues:
(1) Subject outside of control cab, watching the rod
visually (Visual)
(2) Subject inside control cab and rocking while
watching (Combined)
(3) Subject rocking inside control cab but hooded
(Vestibular)
The results of the experiment are shown in Figure 2.
Most significantly, the combination of visual and vesti-
bular capability showed the least error as the rate of
pendulum swing was increased. Man, with his several
compensatory senses, is a formidable contender for con-
trolling over a wide range of conditions.
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On the other hand, man is frequently assumed to
possess, via his compensatory senses, reliable controlling
capability which turns out to be quite unreliable. In
the Gemini VIII mission during which man first suc-
cessfully docked two vehicles in space, evidence abounds
that both astronauts experienced disorientation via their
compensatory (vestibula-ocular) senses which had dele-
terious effects on their judgment in recovering from a
senous emergency.
Therefore, after the system design has progressed
even further, the block diagram of Figure 1 becomes
expanded into a typical format shown in Figure 3. The
various elements of control are broken out separately,
and the human control characteristics must be judi-
ciously associated with the proper elements.
Cybernetics - The term cybernetics was de-
rived by Wiener in 1948 from the Greek word kuber-
netes, the same Greek word from which we eventually
derive our word "governor". The purpose of cybernetics
is to develop a language and techniques that will enable
an attack on the problem of control and communication
in general, but also find the proper repertory of ideas
and techniques to classify their particular manifestations
under certain concepts.
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Fig. 2 - RMS error for control of inverted pendulum
Therefore, it is appropriate to consider control of a
space system in light of cybernetics. S. Beer propounds
the idea that our whole concept of control is naive,
primitive and ridden with an almost retributive idea of
causality. In fact, he believes that control to most peo-
ple is a crude process of coercion. Yet in nature, re-
semblance to any form of this type of control is not to
be found. Natural (and especially biological) control
mechanisms are homcdstats, i.e., control devices for hold-
ing some variable between desired limits. Body tempera-
ture, for example, varies very little, although the body
!
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pass from refrigerator to furnace room. This is an ex-
ample of homeostatic control.
While man has a myriad of homeostats at work in his
body, he himself is capable of homeostatic behavior of a
most efficient kind. The speed of response, the integra-
tion of information, the ability to induce sufficiently
reliable conclusions from hopelessly incomplete informa-
tion are but a few of the human attributes which are so
impressive by contrast with man-made systems.
Several approaches could be made to find the opti-
mum role that man should exercise as a control element
for space systems One approach has already been dis-
cussed, i.e., let man perform those control functions for
which no equipment can be economically designed. Un-
consciously, this is probably the most likely approach for
our society, since most of our values can be and are
related to an economic base. Progress is almost exclu-
sively defined in terms of what automatic devices can
now perform (thereby releasing man from a performing
role). Manual effort is decried. This idea is portrayed
in Figure 4. For economic and labor-saving reasons,
man desires to relegate to machines as much control as
possible.
A preferable approach is proposed to be that of
examining the maximum role of which man is capable
(including economic values) and then trading off this
maximum role against the advantages of automatic con-
trol. The resultant of this tradeoff then becomes the
optimum role. The parameters to be used should not
only include performance data, e.g., tracking capability
in radians per second, but should also include size,
weight, reliability, availability, maintainability and total
cost for both machines and men.
Research in human engineering, as was mentioned
earlier, has recently defined five control element charac-
teristics which man either performs in a superior manner
to machines or, in some cases, performs with no ma-
chine competition. These characteristics are:
(a) Adaptive (perceptive) response
(b) Time-sampling of data
(c) Quantization of observed values
(d) Non-digital input data handling
(e) Previewing of control situations
Adaptive (Perceptive) Response - This human at-
tribute mayor may not be an advantage as it contains
two possible sources of error: (a) misjudgment on the
need to adapt (change from previous commitment) and
(b) incorrect adaptation. The first source of error actu-
I
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ally contains two aspects. First, the inertial inaccuracy
of the human vestibula-ocular apparatus may preclude
recognition of the need to adapt or, secondly, this same
apparatus may convince the human to react when there
is no need.
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Fig. 3 - Modified block diagram of man-vehicle control
Notwithstanding these error sources, adaptive re-
sponse of the human has a high probability of being a
distinct advantage over automatic or machine control
when the space system characteristic of uncertainty is
imposed. To the extent that space system missions con-
tain "first-time" or unexpected events as the rendezvous)
docking, and EVA experiments in Project Gemini, adap-
tive performance will be mandatory.
No empiricist expects to find in man or machines
exceptions to natural law, but the physical sciences are
not constructed to state or solve those problems that
involve adaptive, perceptive, thoughtful, or communica-
tive behavior. Two sciences have arisen which can, in
part, cope with these types of problems - information
theory and, as earlier cited, cybernetics. Undoubtedly,
Fig. 4 - Economic view of the man-machine control iruerjace
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Artist's sketch showing the relative size of Gemini astronauts
to the space vehicle.
they will contribute to the solution of space system con-
trol problems in an increasing amount (10).
Time-Sampling of Data - Man shares this attribute
with machines. The speed of modern computers and
telemetry acquisition has necessitated that almost all
data received from space flight be time-sampled. How-
ever, a definite advantage of man's capability here is
that he can vary the time threshold of sampling over a
wide latitude for reasons of economy, necessity, or emer-
gency. Further, instead of waiting for a command to
change sampling rates on a binary basis, the intercoup-
ling of human intelligence and sensory perception per-
mits analog rates of sampling commensurate with the
need for information.
Examples occurred during the various Gemini EVA
experiments when each astronaut made his own deci-
sions on how much information to relay.
Quantization of Observed Values - Man, because
he is capable of observing bits or discrete steps rather
than a continuum, can control very similarly to a digital
computer. He is superior to a digital computer in this
regard, however, because he can also revert to analog
response as required.
Again referring to the Gemini missions, the rendez-
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• vous between GT-6 and GT-7 was primarily possible be-cause the astronauts could vary their closing velocities
and attitudes based on their inherent capability to con-
vert visual observations into such units as feet per second
or degrees of attitude rotation.
Non-Digital Input Data Handling - This is one of
man's superior capabilities. By means of vestibular sens-
ing, he is capable of discriminating rate of motion infor-
mation with considerable accuracy even though it is a
non-digital information source. Likewise, the human
capability to utilize visual flight control displays of a
non-digital nature results in at least three benefits: (a)
highly accurate displacement resolution, (b) good pat-
tern recognition, and (c) observation of numerous chan-
nels simultaneously.
The layman, on his first opportunity to gaze at the
complexity of dials, gauges, lights, displays, and other
indicators that are crammed into the cockpit of a mod-
ern jet airliner, perhaps best appreciates the magnitude
of the problem solved by the pilot's non-digital input
data handling capability.
Previewing of Control Situations - This is a para~
meter that most servomechanism models of the human
exclude although it is extremely important when con-
sidering control functions (1). Two examples of how
man would operate if he did not have previewing capa~
bility are:
(a) Driving an automobile with all the windows
painted black except for a small pinhole in the wind-
shield.
(b) Tracking an eratic line, e.g., an oscillograph
trace, through a narrow slit which is passing at a con-
stant velocity over the line.
Because of previewing,. man is able, in real time, to
postulate and consider many solutions prior to having
to commit to action. The obvious advantages of this
characteristic for space system control need no elabora-
tion.
CONCLUSIONS
Man has, and will continue to have, a role to play
in the control of space systems because of the many and
varied characteristics he possesses. For his size, weight,
reliability, cost (including training and maintenance),
and availability, his performance cannot be matched by
his own inventions. His survival in foreign environ-
ments, c.g., deep space for extended periods, may limit
his usefulness in control. However, his potential has yet
~~fu~~~~ •
Force and Faith in the
Novels of William Faulkner
(Richardson, Kenneth E., Ph.D., The Hague: Mouton & Co., 1967)
Few writers gather the fruits of prospective immor-
tality during their lifetimes, as William Faulkner did.
When he died in July, 1962, his popular reputation was
at its height, and his seventeen novels were recognized
as the major fictional achievement in twentieth century
America. Nobel and Pulitzer Prizes, as well as many
lesser awards and honors, attested to the high esteem
in which his fiction was held throughout the world,
an esteem which must have been all the more pleasur-
able to him for the fading memory of the attacks upon
his work in the 1930's as stylistically obscure, politically
irresponsible, and morally decadent.
The flood of books and articles about his work which
began to rise in the 1950's has continued unabated after
his death. More than twenty books of criticism, biogra-
phy, or reference have been published on Faulkner since
1962; his letters, essays, and speeches have been collected;
his library has been catalogued; glossaries and indices of
his books have been compiled. This autumn Flags in the
Dust, the original and more complex version of his third
novel Sartoris, will be published for the first time, and
other previously unpublished material may follow, pro-
viding new grist for the scholarly mill. All this effort is
justified, as anyone knows who has encountered the
great poetry, the psychological insights, and the social
analysis of Faulkner's fiction.
Dr. Kenneth E. Richardson of the Whitworth Eng-
lish Department in his Force and Faith in the Novels of
William Faulkner (The Hague: Mouton and Co., 1967)
has provided a valuable addition to Faulkner ,criticism.
Criticism of Faulkner's work has tended to fall into two
types: one, an examination of individual books as artis-
tic entities, which searches out their unique structures
of meaning; the other, a thematic compendium which
draws from the entire canon to erect a superstructure
of one or more Faulknerian "myths." Dr. Richardson's
book is of the latter sort; he studies the novels from
Soldiers' Pay (1926) to The Mansion (1959) and finds
there the evidence of several antithetical "forces" and
the evolution of a "faith." The forces in life seen by
Faulkner as destructive to Man arc inflexibility (ofteh
exemplified by the rigidity of a patriarch), sexual irre-
sponsibility (usually seen in a lustful female), and soul-
less amorality (typically identified with the Snopes clan).
Opposing these destructive forces, and growing in im-
portance in Faulkner's later fiction, arc three creative
forces: the pursuit of the life of the spirit (life as a hunt
or a search in the wilderness), responsible motherhood,
and the defense of social and individual morality by
dedicated men. "Faith" in Faulkner's fiction, Dr. Rich-
ardson says, is "a total commitment to the creative
forces of pursuit, agape, and engagement."
The danger of this kind of study is that it is likely
to end up as a kind of Scofield commentary on the
Faulkner canon, with the triumphant revelation at the
end. distorting the books along the way, and with the
master schema elevating weak books to prominence and
reducing great books to the working out of a formula.
Let it be said immediately that Dr. Richardson largely
avoids the temptation to force Faulkner's novels into
the dialectic which he finds working in them, and he is
willing to admit that Faulkner's later role as philosopher
to the people was one for which he was not always per-
fectly equipped. The importance of Dr. Richardson's
new book lies in the particularity with which he recre-
ates for us the struggle of the greatest American novelist
of this century to work his way through his tragic aware-
ness of human avarice and pride and fear to an ultimate
vision of Man's capacity to endure and prevail- a faith
which is secular, and existential, and worked out "in the
agony and sweat of the human spirit."
The reviewer of Whitworth professor Richardson's recent book
is William L. Phillips, pictured above, associate professor of
English and associate dean of the college of arts and
sciences at the University of Washington. Dr. Phillips has
taught at the U. of W. since 1949, except for one year as a
Fulbright lecturer in France on the novels of Faulkner
and Dreiser. Holding a keen interest in Sherwood Anderson, one
of the mentors of the young Faulkner, Phillips received
his B.A. from Iowa State Teacher's College and his M.A.
and Ph.D. from the Uniuersitv of Chicago. The Faulkner
study by Dr. Richardson, who has served at Whitworth since
1959 as chairman of the English department and
now professor of English, is available by writing
the Whitworth College Bookstore.
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PIRATE
SPORTS
FOOTBALL
That the Pirates had a disappointing (2-7) football sea-
son is obvious from the photo on this quarter's "Campa-
nile Call" cover. About one fourth of the team-one full
unit plus one, in fact-was sidelined with injury at one
point during the season. Half of the dozen Pirates were
starters including the quarterback, Tim Hess.
Now more interested in tennis, the injured Bucs arc,
left to right, standing: Sam Williams, broken wrist, La
Jolla, Calif.: Luiz Pessoa, dislocated elbow, Spokane;
Dick Brown, dislocated shoulder, Pasco; Barney Flager,
dislocated shoulder, Redwood City, Calif.; Dave
Smith, separated shoulder, Sandpoint, Idaho; Rob
Starrett, dislocated shoulder, Montgomery, Ala.; Terry
Blanchard, dislocated elbow, Seattle; Tim Hess, dislocated
shoulder, Spokane; and Dee Burtraw, broken ankle, La
Jolla, Calif. Sitting are Bill Brincken, dislocated shoulder,
Veradale and Herb Carnagey, knee surgery, Superior,
Montana. Bedridden is Jerry Shuman, Modesto, Calif.,
who had just undergone surgery for a separated shoulder
when the photo was taken.
The varsity experience gained by understudies may
improve Pirate depth next year, however. In addition to
several individual standouts, the lone bright spot of the
season was the Whits' 2'1-0 blanking of Central Washing-
ton State which the wildcats later avenged. The Bucs
duplicated the win over Pacific University. Sophomore
Larry Jacobson, Sandpoint, Idaho, was outstanding at
linebacker. Punter Tom Beall led the Evergreen Confer-
ence with a fine 37.6 average-per-boot. Senior Tom Bris-
tow was named center on the NAIA District No. 1 All-
Star first team. Head grid coach Dr. Rod Enos is already
out recruiting.
CROSS COUNTRY
The Pirate cross country team finished its 1967 season
with a 12th place in the national NAIA 262-man meet
in Omaha, Nebraska. Buc harriers were also champs of
NAIA District No.1. In three previous seasons the Whits
placed ninth and two seconds, respectively, in national
competition.
Coach Arnie Pelluer has high praise for wiry sopho-
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more Jerry Tighe, Vancouver, B,C., who was the Pirates'
top runner all season but finished 58th in the nationals
after developing a severe stitch in his side. The Bucs' best
finisher at Omaha was 1966 Little All-America senior
Len Long, 25th, Spokane; freshman Ian Fisher, 56th,
Vancouver, B.C.; senior Monte Moore, 80th, Spokane;
and freshman Larry Miller, 112th, Vancouver, B.C.
Boarding the jet for Omaha are Pirate harriers, top to bottom,
Len Long, Monte Moore, Larry Miller, Jerry Tighe and
coach Arnie Pelluer.
BASKETBALL
With three impressive wins in three starts under their
belts, the Pirate hoop season looks promising. The Bucs
downed Carroll College (Montana) 94-77; Eastern
Montana 90-62; and Gonzaga University 80-71. Four
of the five returning lettermen are starters for head
coach Dick Kamm. Little All-America Pirate great Rod
McDonald is the graduate assistant 'Junior Varsity coach,
If at all possible, make an effort to see the Bucs during
the remainder of their schedule. Alumni coffee hours
will be held after most away games.
December 12.. Lewis-Clark Normal-Home
December 15.. . S1. Martins-Away
December 16.... ..Seattle Pacific College-Away
December 29 & 30 Anaconda Inv. Tourney-Away
January 5 & 6 Western Washington-Away
January 8.._ ..._.Simon Fraser University-Away
January 12& 13... Central Washington-Horne
January 19... . Eastern Washington-Home
January 20 Eastern Washington-Away
January 27. . St. Martin's-c-Home
January 29. ...Seattle Pacific College-Home
February 2 & 3 ..Western Washington-Home
February 9 & 10... .... ...Central Washington-Away
February 16.... . Eastern Washington-Away
February 17.... .... Eastern Washington-Home
February 20... Lewis-Clark Normal-Away
February 26 & 27... . Northern Montana-Home
en
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Whitworth College has received na-
tional accreditation of its teacher edu-
cation program by the National
Council for Accreditation of Teacher
Education. Notification of the 10·
year accreditation, which is retroac-
tive to September 1, 1966, was re-
ceived by Dr. Clarence J. Simpson,
dean of the faculty. Dr. Keith A.
Pierce, education department chair-
man, noted that "NeATE approval
means that graduates of 1967 and
those in the future should find easier
access to employment, graduate
schools, graduate financial assistance,
and certification in at least 27 states
presently participating in reciprocal
agreements based on NeATE stan-
dards." Dr. Alvin B. QuaIl, professor
of education instrumental in obtain-
ing NCATE approval and acting
chairman of the education depart-
ment last school year, said Whitworth
had previously been accredited by the
Northwest Regional Accreditation of
Teacher Education hut that NCATE
was the first national Whitworth edu-
cation recognition. Dr. John A. La-
Coste, late chairman of the Whit-
worth education department, began
proceedings to receive the coveted
NeATE recognition before his death
in September, 1966.
•Spokane's former mayor, Neal R.
Fosseen, was presented an honorary
doctor of laws degree during a re-
cent special convocation. Washing-
ton's Secretary of State, A. Ludlow
Kramer, was speaker. Twenty prom-
inent civic and business leaders were
on stage for the surprise presentation
to Fosseen. In awarding the degree,
President Koehler said, "In honor-
ing Mayor Fosseen, Whitworth rec-
ognizes boundless civic and political
achievements by him. It is hoped
that his example will encourage orh-
ers to serve with the same unselfish
involvement in civic and political af-
fairs in our time. Mr. Fosseen rep-
resents the high achievement of the
goals of Whitworth College in the
areas of educational, spiritual, civic,
social, and personal involvement."
Fosseen was graduated from Spo-
kane's Lewis and Clark High School
and the University of Washington.
He was a Colonel in the U.S. Marine
Corps Reserve and saw active duty
in the South Pacific during WW II.
He has served the Boy Scout move-
ment in numerous capacities and is
presently a National Council repre-
sentative. He holds the Silver Beaver
Award. He has served nearly every
board and agency of the Chamber
of Commerce and city in the many
years of his leadership.•Construction is underway on a 160-
bed women's residence hall on the
northeast corner of the Whitworth
campus. Hefte Construction Co.,
Spokane, is general contractor for
the building which is financed by a
$900,000 federal loan. The H-shaped
brick veneer building is scheduled for
completion for the fall of 1968. The
structure features two, 2-story wings
each housing 80 women, joined by a
one-story lounge, TV and game room.
Maxwell's, Inc. has the electrical con-
tract while mechanical work will be
done by McClintock and Turk, Inc.
Both are Spokane firms. Carlson and
James, Spokane, are architects.•Whitworth College has received a
$4300 grant from the National Sci-
ence Foundation for the purchase of
instructional scientific equipment.
Dr. Edwin A. Olson, chairman of
the Whitworth science division, said
the grant would aid in the acquisi-
tion of machine shop equipment for
the use of biology, chemistry, geology
and physics departments in the $1.1
million Eric Johnston Science Cen-
ter. Olson noted that the NSF grant
would be matched with other funds
from Whitworth providing $8600
for the purchase of a glass-working
lathe, a band saw, milling machine,
lathe, brake, shear, belt sander, drill
press, grinder, welder, radial arm
saw, and two hand power drills. Ol-
son said the grant would open up
new possibilities for special research
projects by advanced undergraduate
students and by faculty members us-
ing student assistants and would
make possible the construction of
specially designed demonstration and
laboratory equipment for use in sci-
ence classes at all levels.•A fall day school enrollment of 1145
students has been recorded by reg-
istrar Estella Baldwin. Of the day
total, 388 are freshmen; 297 sopho-
mores; 210 juniors; 225 seniors and
25 are graduate students. The state
of Washington is home for 646 stu-
dents while 601 are United Presby-
terian affiliates. Fall evening' school
enrollment is 721 students. Of the
evening total 251 are graduate stu-
dents. The 1967 summer school
sessions attracted 797 students with
247 of them attending Whitworth
for the first time.•The president of Whitworth College
has been named to the Temporary
Advisory Council on Public Higher
Education of the State of Washing-
ton, Governor Danel J. Evans, an-
nounced recently. Dr. Mark L.
Koehler will serve a two-year term
expiring November 13, 1969. Koeh-
ler became president of Whitworth
in 1964 after serving two years as
executive vice president under the
late Dr. Frank F. Warren. He had
previously been senior minister of
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the 3000-member First Presbyterian
Church of Yakima. Holding honor-
ary doctorates from Hastings College
(Nebraska) and the University of
Dubuque (Iowa), Dr. Koehler re-
ceived his theology degrees from
San Francisco Theological Seminary,
where he is now a trustee. He gradu-
ated from Whitworth College in 1937
with a degree in economics after
graduating with honors from Spo-
kane's North Central High School.
Koehler is a member of Pi Kappa
Delta, national forensic honorory;
Spokane Rotary; Spokane Chamber
of Commerce education bureau; the
YMCA; the Alcohol Problems Asso-
ciation of Washington; the American
Association of School Administrators;
and the National and Washington
Education associations.•Whitworth College has received a
$5000 basic matching grant under
Title II-A of the Higher Education
Act of 1965. President Koehler said
the money would be used to match
$5210 raised for the LaCoste Memo-
rial Library Collection from alumni
and friends of the late chairman of
the Whitworth education depart-
ment. The collection is to include
educational curricular materials,
classroom textbooks and aids, jour-
nals and periodicals. Koehler said
the grant awarded was the maxi-
mum available under the College
Library Resources Program.•Whitworth College received a $4200
grant from the National Science
Foundation for the support of an
undergraduate research participation
program. Dr. RobertD. Bocksch, asso-
ciate professor of chemistry and ad-
ministrator of the grant, said research
projects by three men, two from Spo-
kane, were completed last summer.
J ames Sledge, son of Dr. and Mrs.
James Sledge, Spokane, and a senior,
studied methods of breaking down
and thereby determining the molecu-
lar structure of a complex molecule
which was unexpectedly obtained in
some previous experiments. Larry
Sontag, a Whitworth junior and the
son of Mr. and Mrs. Delbert E. Son-
tag, Spokane, studied synthetic meth-
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ods from, the production of complex
hydrocarbons, some of which are
suspected of producing cancer from
cigarette smoke. Peter Stonebraker,
Seattle, a 1967 Whitworth alum now
pursuing doctoral studies in chemis-
try at the University of Washington
under a teaching assistantship, stud-
ied synthetic organic chemistry deal-
ing with nitrogen-oxygen compounds.•Spokane's so far mild winter has
slowed only slightly construction on
the Harriet Cheney Cowles Memo-
rial Library addition and renovation
project: About one third of the
west-wmg study area has been
blocked off to allow removal of
windows and wall sections for the
addition. The lower level has been
completely abandoned for construc-
tion workers. When completed the
project will provide stack space for
100,000 volumes and 365 private
listening-study carrels which "will be
the most complete electronic instal-
lations in the Inland Empire," ac-
cording to architect Carl W. Van-
tync. Erik E. Plath, Inc. has the
general contract; Kehne-Crabtree
Electric Co., Inc. the electrical and
Standard Plumbing and Heating the
mechanical contract. All arc Spo-
kane-based firms. •The U.S. Atomic Energy Commis-
sion's mobile radioisotope laboratory
visited the Whitworth campus for
two weeks to provide faculty and ad-
vanced science majors the opportu-
nity for specialized training in the
techniques and applications of radio-
isotope technology. Three AEC sci-
entists accompanied the traveling
lab and provided the instruction.
The Nuclear Energy Development
section of the Washington State De-
partment of Commerce and Eco-
nomic Development sponsored the
mobile laboratory visit at Whitworth.
•Next fall Whitworth classes will be-
gin earlier under a new calendar
and curriculum recently approved by
the Board of Trustees. The program
was researched and Iormulated by
faculty, students and trustees with
Dr. Clarence J. Simpson, academic
dean, giving wise and patient guid-
ance. According to Simpson the new
program "will extend opportunities
for depth study, flexible scheduling,
independent study and community
involvement now essential in quality
education." Under the revamped
curriculum students will study four
courses for 14 weeks, followed by
four weeks of concentrated study of
just one course then conclude the
year with another four-course, 14-
week term. The program will be
described in greater depth in a later
issue of this magazine.•The Reverend Ronald B. Rice, 30,
former assistant pastor of the Bellevue
United Presbyterian Church ncar Se-
attle, has been named chaplain of
Whitworth College. I t is the first
time in the 78-year history of the
college that a person has been named
full-time to the post. The spiritual
life study committee. composed of
students, alumni, faculty, adminis-
trators and trustees recommended
the establishment of a full-time chap-
laincy. Dr. David Dilworth who had
held (he post part-time while chair-
man of the religion dcpartmen t has
returned full-time to the classroom.
"The emphasis Whitworth places on
the development of the total person
adds considerable importance to the
need for someone to give full atten-
tion to the spiritual dimension of per-
sonal growth," President Koehler
said in making the appointment. Me
Rice is a 1958 graduate of Whit-
worth with a B.D. from Princeton
Theological Seminary. His text and
photos have appeared several times
in "Presbyterian Life" and he has
had several of his photos printed in
"Time" and other magazines. Be-
sides working- as minister of youth
and assistant pastor, Mr. Rice served
as the director of "Billy Graham at
Century 21" in 1962. He attended
the Third Assembly of the World
Council of Churches in New Delhi,
India, in 1961 and was an official
photographer. Mr. Rice was chair-
man of a Seattle committee which
organized a chaplaincy program for
Seattle hospitals in 1966. He has
traveled widely in Europe, and the
Near and Middle East. The Rices
have two children.
•Faculty news, notes and briefs. ..J.
RUSSELL LARSON,associate professor
of art, was invited to exhibit his 3x8
foot, 7-panel collage "Seven Days of
Creation" at the Northwest Artists
Exhibition at the Seattle Center ...
DR. HUGH JOHNSTON, professor of
chemistry, was a featured speaker for
the National Science Teachers Asso-
ciation and the Washington State
Science Teachers Association conven-
tion in Spokane recently .... DR.
CLARENCEJ. SIMPSON, dean of the
faculty, was named Spokane's Handi-
capped Citizen of the Year at a recent
meeting of the Spokane Exchange
Club .... Retired professor of speech
and drama LOYDB. VV ALTZ and his
wife have given a 184~plant memorial
rose garden to Whitworth which is
planted south of the Eric Johnston
Science Center. The garden is in
memory of the Waltz's daughter,
Mary .... DR. ALVIN B. QUALL, di-
rector of graduate studies, served on
an evaluation team of the Northwest
Association of Secondary and Higher
Schools at Pacific University, Oregon.
. DR. MARK W. LEE, professor of
speech and drama, was recently
named a National Defense Executive
Reservist with the Office of Emer-
gency Planning under the President
of the United States. The Executive
Reserve is a pool of trained executive
and administrative people who re-
main ready to serve their country in
key civilian posts should the country
face the fury of a sudden fight for
survival. ... ALFREDO. GRAY~profes-
sor of journalism, wa~ the lone liberal
arts college representative to be in-
vited to the national meeting Project
Public Information at Stanford Uni-
versity. .. DR. RONALDR. SHORT,
assistant professor of psychology, at-
tended meetings on group sensitivity
in Santa Barbara sponsored by the
Western Behavioral Sciences Insti-
tute .... LEONARDB. :rVfARTIN,direc-
tor of the Whitworth Cultural Series,
attended the conference of University
and College Concert Managers in
New York City. Aaron Copland and
Rudolf Bing were featured speakers.
•$10,580 have been awarded to Whit-
worth in a special curriculum re-
search grant from the Esso Educa-
tion Foundation. Dr. Ronald Short,
assistant professor of psychology,
wrote the proposal for the SPUR
grant and will administer it. Re-
search will investigate the possibili-
ties of simulation and gaming in the
liberal arts curriculum. A few ex-
periments in simulation have been
conducted as a replacement in the
lecture-discussion method in univer-
sity work. Dr. Short conducted a
pilot class in simulation at Whit-
worth last fall and plans to use the
Esso grant in "investigating the pos-
sibilities of new techniques in involv-
ing students in curriculum change.
There is evidence that the injection
of this new technique speeds learn-
ing, enhances retention of material,
motivates the student, and may lead
to significant attitude changes in the
learner," Dr. Short said.
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A GUARANTEED LIFE INCOME
An annuity with Whitworth College will pay you for
life, a pre-determined fixed annual income.
You may also provide for this annuity to continue for
the benefit of your wife, sister, child, or other relative.
Cash, property, stock, or other secunties may be
exchanged for this Gift Annuity Agreement.
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After the donor, or his income beneficiary's
lifetime, the remainder becomes available to
Whitworth College to be used as most needed to
provide Christian higlier education.
The Charitable Gift Annuity has brought satisfaction
and the joy of giving as well as financial security
to thousands of generous 'donor-investors."
Whitworth College Annuities are backed by more
than $20,000,000.00 in pooled investments through
the services of the United Presbytenan Foundation.
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